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PROBLEM TO BE SOLVED: To provide a low-cost and high-capacity non- 
aqueous electrolyte battery. 

SOLUTION: The non-aqueous electrolyte secondary battery comprises a 
negative electrode mainly using a material capable of storing and releasing 
at least lithium ions or metallic lithium, as a negative electrode active 
material, a separator, a positive electrode and an electrolyte. An active 
material for the positive electrode is oxide containing nickel and manganese 
elements, and the percentage contents of the nickel and manganese 
elements are substantially the same. 
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I 

[*lttt*<Z)ttH] 

[§9*511] &nmzwiitm<D=.v'r)i>7tm&j:zf-? 
[§9*512] mefiSA«[?a>isa«iifi(:«ir>T. 

ft*tl/TfIl/fcciO«*«14. 2 5t>^> 
□ -AKU:T$>5§9*51 1 IB«0^*««PKm?fefflIES 

[§9*513] ME»fl:*>#U^9A^*fc£*T*MI 
*51 1 £ tt 2 E«©#7K«#f Kttftffl jESfgfeS. • 
[§9*>14] IMBfltmW*»?*«lt*)9(l~3 

[§9*515] 0. l~2tfm©&g4*rr*fi9E»fl: 

2~2 0/im<oeas*r*«atetsft 

fif©r*6ft OI6ll» S.te-5§9*51 1 ~ 3 ©l^-f 

[§9*16] meiS*8£?tt. &{fcK<fc^Tm{4t&^ 
©ff***«^T*BI*9l 1 ~'5 Ot>fn*l:E«0#* 

[§9*17] n 'dvtcM £•?>$ >7im<Mt&e>Wk 
[is*«8] M^ttc^in* u ^atcjss, =. 

V*)V7m&£Zf-^>i1>7t$ki)\ 0. 97^Li/ 
(Nl+Mn) ^1. 0 3£StfcT§9*5l3~7©l^-f 

[g9*)19] nyy;^*3«fc^-7>^>je«;-&tr*« 
Si* -5 z. £ \z£ 0 n«y ^r;i/v >^>*K{b«5*«tt^/* 

^ft^xs, *:&mciMrES-&4fc**t«-r<&xa**-r 

t»*ffll0] »ESJ6«Ol«*«3 0-5 0tT* 
3§§*5l 9 E*CD**S«M««ffljE«IS«3M«§ajg* 

[§9*5lll] 9W=v*fl'tt*J:tf^ 
»tt-C»-5»*5l9*fcttl 0EttO#*WKt»ffl 

ies^i? ©saigas. 

[§S*51 1 2 ] 'J »*;**. *&{b:5- h U 9 

A*«fctf7:>'^=77K©g£-«9-e<&5S9*5l9~l 1© 
(r»-rn*»HE«©#*«*Km»ffliE«ft«JKOHit* 

[NMMIlS] JWEU^-Mt**!!*'. KSUfW 
*J:tf/*fctt*»<fcy^£AT**«*3l9~-l 2© 

v»rn*^cE*«)#*««K«»ffliE«i§«!j(©«ia^r 
ft. 



(2) 4$ 08 2 0 0 2 - 4 2 8 1 3 

2 

UfrftBl 4] IOEflidca>att«t5 5 oreunr** 
§9*5l9~l 3 0V»-fn*»»CE«0#*«««l«»«iE 

[§9*511 5] fflEftj£Qiftftft'9 5 OtfiUiT* 
0, *jS*©B£*J*ttttT7 0 0~7 8 CCTiUt 
•519*519-1 3 fflU WI:Etro#*«»Wftffl 
IE&?£$S!ifS©Ki§;Si£. 

[19*5116] 0. 3 am«T©&g&*-r*L 1 O 
H-HsO, Ni (OH) !*<tyMnOOH^g& 

[§9*Jl 1 7 ] MEOiMUMKftf 5 5 CCKJiTfe^) 
IS*ill 6E«<D**««SSfeffliEffiS«lS<75Hjg^ 
ft. 

[19*5118] 'pts.< tfeU^A-f tt 
tUT* C <»: *t BjEftttK* «fc / £fc \Z&m U ^ A £ 

20 mwommtewiw} 

[0 0 0 1] 

[^©ST-sa^tf-If] *5Sf§W:. #*S£¥MS?6ffl 
IE«fll«J*^H-r-5. #£©IE«S«3 

[0 0 0 2] 

[«£*©Jiftr] ifi¥. 3-KUXJ3J;^-^7'MA 
v«8igi5«tt/A , V3>7 k j:i-(D®Riri:t>r e cVi. ^-ne.© 

»fcro±M(6i:LT^$n, ■€-© 

-^«*©^:#»r*^T«. IES«^lHtL-T4 V©i<5 
mEE^WT^L i C o02#ffll^€>*VCI^£/M. CoA' 
l6ffiT*5C:tJ!l^L i C o OKDto&tifiX^. Z\<DZ\ 
fc;i4><=>. L i Co02lC«t3-5«*^«£jEffif£«)H^P^ 

ffirtWCHPFSSSn. LiNi.CobOj (a + b=l) 
40 *'flT$0. 7t:*^»I6tT*LiMiu 

[0 0 0 3] Sfc. ffiffifc3/\\>Vh-©ttg*m£L-T, 

- v^:fccfci/v>;tf >tco^T©w^ 5 ^t-fT*Dn 

W^H, JUBii^WTSL i N i 02li*#fc 

Stc^^l i n i Ozdsura-r-s:: tMis^nxn 

50 h, V>^>, ^^>*3J:^T^5xt7A^t*©7C3SA^ 
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3 

tt«fcOlr>XK9!T*. «Atf*H4**lF*5 3 9 3 6 2 
2*fK:*3HXte, NlCD*8ft», Mn<D*«fMM3cfc 

*»*T»aiU&«, BtflOJIMdirtLTSC : L i y N i 
i-iMnxO? O^x^O. 3, 0£y£l. 

3) Twan*»*«#-r*s*«*Kar**tt««ii 
sssnxn*. 

[0 004] if SB 5 3 7 0 9 4 8 mz&\,> 10 

Ttt, TKJgl&lCL i Jg, N iitt*«fc«Mn*«:-aEtwJR 

«:«i5J:^ttJ««:JliTSC : L i N i i-xMniOz 
.(5t*, 0. 0 0 5^'xSO. 4 5) T*£*l£?S#>g 
t»*;Stt*t«**nT^*. *B#JPS5 2 6 

42 0 1^l:i5^T(l -y^&cfctfv 

y tr)U$> J: *7 ># XOKfMfcfc i: £ 7. ^ U - K 
Lfc&, «EE(E»*<fcV*«UTSC: L i«Nif-K^M 
ny02 0. 8£x£l. 0, y^0. 2) Xtk 20 

Site* *I#ff*5 6 2 9 1 1 0fl:i5lim /3-N 
i (OH) 2S:fflV^ftSCE^*ffiJcJ:0, S : L i 
Nh-iMnxOz (^4>, 0<x^0. 2, y^0. 
2) T^$^gftl^^(!:^JIS$nT^5 e * 
tz. ^?8-17 1910^1l:i5^Tlt 

O^TSfcJsTTSCltKlcfcoXSC : L i N i xMni-x02 

0. 7^x^0. 9 5) T^^n^^I^I 30 

[0 0 0 5] £tz. #W9 - 1 2 9 2 3 0^Ci5 
HXte, S : L i N i «Mi-xOz (it*. MttCo, M 
ru Cr, Fe, V*5j;tfA 1 <D\,*-?tlfr~ «OJL* 1 
>x^0. 5) T^nfcffl^S^TfcffSL^&Ttt 
S«Jl»*IW**nT*it), N i ^.fctfMnSr'&trfSftH 
tlTx = 0. 150W/T$nT^. *fc, 
¥ 1 0 - 6 9 9 1 0 *4MBKl*5HXtt, ^^dcST^ 
JJjc$n^:Liy-xiNii-x2Mx02 U\tC 
o, AK Mg, Fe, MgSfcttMn, 0<X2^ 40 
0. 5, 0^xi<0. 2, x = xi + x2, 0. 9^y 
^1.3) T^$n<5S«iH^fi36$nT^^. MEii 
IRfctt, M^MnC0»-frtt***«S«*«/h*<, X 2 
^0. 5£|3;5L££, SgiSIMtnUfJAr* 

X^*>. *t>MnJMW**WIB$£LXtt. LiNi 
o.j'Mnq.<Oi^««*tlTlr^. ft*. #S#ff3§5 
9 8 5 2 3 7*fC*V>Xtt, WflHtSr^TSL i MnO 
2(&»ifi#ffiat*£*lXlo*a*, cn^HHW(C3Vj» 



^2 0 0 2-4 2 8 1 3 

[0 0 0 6] iJfiOiitt^BIWffa^i^B*!*^ 
m«»ll4i«»lE«Snfc5feffft*lftt, 4TL i N i O 

\Zs LiNi OjOftaSJSl/^^, LiNi 02 \z9lM 

oT430, N i : Mn = 0." 8 : 0. 2©Jt^*<fi3B 

i :Mn = 0. 5 5:0. 4 5 iftiBB?R$*lXl>*. 
U iin&ti£*iS«l;:*3^Xtt. LiNiOz^LiM 

noit»ii/Ti/*5fc*, *— «<ott»*iifi**T 
s«^Kfl:«*»*<3!)ttHllT**. cnra, attorn 

[0 0 0 7 ] 

R£2*1XI>£4 V^)S5SEE^WT^L i CoO Z CDft# 

CDiEffif£#>ST$>£L i N i Ot&JzltL. i MnO2<0ffi 
WV^ntl^, Lt^U L iNiOzHMM 

*ftttt>ffi<, LlCoOi©tt»tt»tLT«fflni: 

7c*«:»iinux&jiiT*c:t^tt*6*ixvi«)7&t, */£ 

^3fc#X£>£o LiMn02T«3VOlEL^ 
*;M8j££t>OL i Mn2 04a*ffi3fc$ntei;«&X^*o 

tt, L i CoO2tl^^C04 VOttEEfcWU ¥*Ifttt 
«#-:7£*U ££tCL i C 0O2 <£0i£5^fiX«<ffi 

[0 0 0 8] 

Utt-T^SfrO, mettJLtt?Ot»A4fliB«<S1B««tiB 

MTWi fflBtSSffi-?lc*3^XKL 

H*. (WjE»litt^<Z)»ll*ii^A*ll*T*0. c«i 
CDfi$rt*14. 2 5t>^Xhn-A^±T^6^t 
«&Tft*. ttEjESffittlfKL SSIlUEBftHl^U? 
3A*****T*©#W»T»*. ttEWJUttW* 
WT**©A*#J»T*S. ^^c, mEIESiS4flKtt, 
0. 1^2tfinOttfft#r*WE»fl:«lOl**tt^ 

2-2 0 tfm^afftwr^mEttiitt-i 1 ©— jfctt 
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5 

*«, 1. 03^Li/(Ni+Mn) ^1. 0 3S*fc 

[0 0 0 9] £ etc, -^^r;^*5ck^v> 
7^*U»«ttm»fcE*« 

*;i^>;tf>BMb4&i, U^Afls*4bfc£«£LTB 
C©B»**i:*^TH »ER**t«MMW«3 0 

?">AT»^O^taT»*. atEftj£<Z>fiftft< 
5 5 Ot:JK±T*-5(D^*r3fflT**. *fc. MEttftO 
ta«^9 5 0t:fi*JbT*0, ttrt»0*&Eg^tt£«:# 
T7 0 0-7 8 OTC-CKSriETSO^SST**. 

[0 0 10] *5BWtt, 0. 3*imJBTFCD 

ISg^nLiOH'HeO, Ni (OH) i$S£Zfib/i 

E«*«**l«T*xat*r6#*««Pll«»ffliE* 
JS«iK©Bia*tt^t>Hr*, £<£>«^ ffiEcojKAfi 

UT^tr^S, -tr/si— $\ _LE]Effifi§&K£^triE 
[0011] 

&mz&ttz>f5im&\z&^ l i n i oia*»:3»tt* 



(4) #12 0 0 2-4 2 8 1 3 

(J 

[0012] -y^rjvt^yiJy^R^u^jv^BiSts 

nTMn^3i^t>l:4oTLS5. Z.<DJz?lZ, 2 

[0 0 13] **9§K:«*jE««*>ttt* SWtWfcHtt 
IMSH^SttD* «rEKft«^U5=-9A7C*«:-&«-r* 

30 u^^A-^attfflojEajsftR^jiwufct*. 

L < <£TT £ C <h C <h*<pJ 
40 [0 0 14] ±EKftfJ*fP*TSfc»OHifi* 

ft*tttt«J5JtT*SL iNMo.sMno. 5 0z£f£/£T£ 
«£\ LIOH-'HjO, N i (OH) z&cttfMnOO 
H£2 : 1 : 1 i*z)V\£) T*#fc:BftUfc«* RAW 

«J2fett, *H»WJB 5 3 9 3 6 2 2f, ^5 3 7 0 9 4 
8 f i5 5 2 6 4 2 0 1 ^CIBK^ntl^^ H 
50 -fn\Z&^TbMn<D^mtf&<, Ra*iSST3!i» 
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[0 0 1.5] tsziz. coii^jCJB^jftattiOK 

i:T>«>*a:ft^ffi?8- 17 19 1 0*4i«tcBB 

[0 0 16] aMBWK^T* -^^<5:-7>*><Oia 
CLiNi 02«racftr*fc»^**ft5c*«r««llP* 

[0 0 17] (1) IE«?£felS 

»K-!yir;pR«Blt»-T>*>*«fflUfc. ft* 1. 2 
^/■J MKPN i S04*8tttMn S04*«ift(D 
i&&8«<i:, 4. 8WJ^hiV©NaOH#i8« 
t, .4. 8^/«Jyh;^NHi*fttt, 0. 5 = 
U U y Mk/m i n <0«§rcJRfE« 1 IwWWNIfiAT 

£o ejs« i (7)4 3 ic^Rf§jttc7)^^-^2^is:®^nT 

fa-^tl:MSftTi^K#»TTH*i: (Ei£ 50 



<8fP12 002-42813 

[0 0 18] £<Bi#. R*«©jaKtt3 0-5 OTCH 

WoT, j3S0Nii-xMn« (OH) z^U^tt^ 
ttT^^fttHO^JSttSf^ft/^^U >^L/fc0, fab 

$&S*t&*. — aS/CDNii-xMnx (OH) z- 
xS04 2 - • y Hi 0#» & nt * 

[0 0 1 9] *JBW*SO**fcJ:ntf, X«0fff«(D 

0 0 0, 3 0 0 0, 1 0 0 0 0^J:^3 0 0 0 0fgT$) 
So 02(D (a) i5cfc^ (b) ft^l:H3 0 (a) 

cttf (b) ^b, fif«Hl«n«ttt$i5:t^ 

So *jfc, S2CD (c) (d) ^b. ^ffilcte^ 

T**> £ t!: m3\Z^Lrz#L^<Dmm<D 

[0 0 2 0] 

t*l] 



9 





Ni(%) 


31.7 


Ni(mol/g) 


0.00540 


Co(%) 


0.054 


Fc(%) 


0.053 


Cu(%) 


^ 0.001 


Mn(%) 


28.5 


Mn (mol/g) 


0.00519 


Na(%) 


0.17 


ci(%) 


^0.05 


so. (%) 


0.073 


* y 7 m at 


0.65 


(g/cc) 




/x ;u ^ e & 


0.44 


(g/cc) 




ftSUm) 


12.0 


Mn : Ni it 


0.98:1.02 



[0 0 2 1 ] «fc9i«ffiSre, **ttttff*fct>3««<Dli 
ISP 5*6gft***Re«6 R«16(OT 

wot, «a*t*^gat3f8«ixTJta*t«iiipLfcte»« 

Ttt, tt*LTT«a)J|*«7 l:H*t*^ 

[0 0 2 2] ^CDcfc-Sfc^ftlCcfc-sT, 10~20um 
©*#«CttgTl/^«>* 7^S*3^2 . 2g/cm 3 ^ 

T„ H5l:tt, (a) , (b) 4o£tf (c) fc, -tn-F 
niOOO. 2 0 0 043J:^2 0 0 0 OfgCDS EM^g 

[0 0 2 3 ] Z)€\z, »&nfc*»ft«l*fctt»fb«& 
HTWL i yN i i-xMn*02*»*o C<Dt$. »J 



(6) (1512 0 0 2-42 8 1 3 

/0 

7k&{b«3tf>ftSBl;:£T, i^— JCU^A€:«>&"r*Ct 

*ttfb«a j fortffl*T , j^'>A^«iis&*n, out, 

**«*c:*fc», 1S«T$)^, «RU 
RJHLfc«*tt, -RRRRE*#«;iSfcl*ntffcS 

l/fc^T, RRRRfcfcRftEtftfKKrafirfc: 

[0 0 2 4] O^lC, »*L^*fcj«*frfcHLTKWT 

y>r)V*?>13>im.itm\Z. Li, N i iS^t/M n (DIM 
fit^Li/ (Ni+Mn) = 1 £9SfcT J; 5 fcrS£T 

[0 0 2 5] Mo^liigT^^o 0 6 1:, §ig 

>K{b«30X^[Hl^f^^^-to NdbttHttl SBSMfc- 
50 ^t^Ufc. ^6co (a) , (b) . (c) , (d) , 

■(e) ( f ) tt, ftl?n5 5 0, 6 5 0, 7 5 

0, 8 5 0, 1 0 0 O&itfl 0 5 0*C£fi*_£>tel£iB 

ttt>T*0. fefflitt^K^Ct^fc^S. 1 0 0 0t:& 

*o [0026] :ntA***i:«»u.5 5-t 

RttttSrfTtjfc. r^T©hr-^tt5 5-»«tft»RT 

»-a*t»«snt^^ct^<5. fc*fu i 

OOOt^^^gTMT^il 3B^*m«S 

^*£<mk:KTJfc«>l;:, 1 0 0 0tTML//:fi S 

l/fci&4T, MM^5 5 CCJgUiTfcft 
tf«t<, ff«KH8 5 01CH±, S6i:ff*l/<tt9 
5 0tH±T»0, S6lwjf$Kttl 0 0 0 e CJ[^±T 
50 $><5o ?bC, 9 5 0"C^±O^ 7 5 CCttiSKlH 
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[0 0 2 7] MlT^bn^;'Jf^A§t-7W 
<7> (a) Cft^fef^SEM^^r* 0^0, 
-*)4f^iioT 1 0 ^mig(0^(Dr*jSf^«| 
Sffitt, 0 7 (D (b) K^T<£*5(;:, ^5^^>TS(I5S 

07co (c) u^mzms 

<D (d) (e) \Z^T£?\Z. -AttLTV&fttf) 

€^)o 2 6 8 CD (e) <D£o\Z, m$-#i1&?<D& 

(OH) 2, MnOOH, L i OH ■ H2 0&^£F?T5tCD 

m&tf&Lfz* m&i&mte8 s o^tei o o otti 

.fc. ^^n/z^^CDX«|[Hj^Tt:-^$:0 9CO (a) 
^11 0 (a) f^To 0 9 co (b) iiiMl OCD 
(b) 8 5 0£fctel 0 0 0t;cD#*t&Tf#£n 

(OH) 2 , M n OOHx L i OH • HiO^fig^ffl^ 

[0 0 2 8] o^H, ff 6nt#»©*8ftWttl:-3 
l^TRWr*. 06(C^Ufeckp^, 5 5 0-1050 

?p ) £8 0 : 1 0 : 1 OOSSJtTig^U *>— KtK 

fee *fc, KttKi*^SnfcU^A&R£R»# 

U>CD»*?UR£ffl^ ttflKKtt. EC (X^U>#- 

<hEMC (x^M^l^-tf^-h) cd 
1 : 3 (#«Jt) CDrm^^^t^. 1 tiKDL i P F e £ 



(7) #882 0 0 2 -4 2 8 1 3 

72 

0, 20 1 61MX (S«t2 0SU. 65'J) 

[0 0 2 9] ffBUc^OItftSfflK 10W 
«3<0««8MtT3. 0-4. 5 VOP B lT3fcft«£«0 
jgU^Co liftl^&fe, SJWl5 0mAh/g^ 
Cfc**T#, iSmmB£t>4VS 

70 — >£01 1 lC^b^: 0 HI 1© (a) \*7 5 0tTi 
^L/c^^T, (b) UlOOOtTMUfc*^* 
ftm#tt^^To 5 5 0-7 5 0tC0MKTMl/: 
»SS:ffll*3'f>ItiS«SS (a) t^U^T, 

ttfcK (b) £HDSM»T*ofc. (a) m 

cmj-ttu (b) <om&\*. 

0 , $ 6 KIM £ ;uc:# ? < & )V 

*«^»sn5. co«t5tta^tt, tefiflsosests 
[0030] H6^«-**ia«J3»rti:r*xiie@*T^^ 

->ft3RLfc*i, 8 5 01CH±T«l«l/T»fcfcC!)tt« 

*#&#tt«S*iH*n*»$tt, ««;iaffi€:8 sot: 
30 5 3 7 0 9 4 8*5J:<^B5 6 2 9 1 1 OfC^SnSJ; 

Mia»i6 00-90 otw* i/^t$nt 

illl^L/iJ;^;, lOOOtOft^ft 
H»*fc*ofc. fcfc'U fflJEUfci-p^, 1 0 0 0*C 

tcRTfcfelC* 1 0 0 0CM», 5 0t<6^ 

[oo3i] o^f:, z.<D*m<o%mnKmzfto&fo 

fc. *»i4Wi£03-f >H«»«:fP»UTfTofc. IEC 
g«Jttt»tUTH JfttttTrfMU lOOOtT'S 

»*JT»*PVDF*)ftA/Tlri-6. ft*, *«rtt, 
50 0^(1^ LAc fmAh/gJ CDfiS^^n^-'ncD 
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( (a) a>£ (g) ) \zfr<\zvrz^x, tt^OiS 

5£R (a, c) ZXtbtzo afecttfctt, mftte^CDa 
»g43ct(^cttST*^o HI 2 J: 0^64^*5^, 

BK<b&st4. tt»*^**<«fl:r*jit<i:<A*ji* 

[0 0 3 2] a*i*J:^c(*J4K^klc«fcoT»trs. 
£<0«{bo«T-*m Hi3l:6^TOttc 
«U DtealftT&So £fc> a ttfi*5«fc^c 
*Sft«M»fO#MfttB 1 4 fcST. c ttrt4& 
fbK#oTffr*IC*MlQl,fc«. ffi^f^ST^>t^) 

(0 1 3+<dco c ^octtcofit^, Mm&ftms 3 9 

3 6 2 a^^L/TftSck-S^tttJtRUT, *SH. 

— y^fc^ 1 : lOE^Jt 

£ (014) . :o:t^tMi^5 B ^^e, ij 

iCoOztffl^ h«rfflV^TU^. 

ie@<dl i c oOi\tmkiz#r>T*<o#¥{*m&mix\ 

T, L i CoO2 0«fc5H?S«TII8Sr5"#»ttt4< 
14, y^^r-f htt£©3S5«C«feD»«r««»tll* 

* — r©»*(CWLTKWT*. mi 5\ZL i C0O2 
(a) :fccfctfL i N i O2 (b) <BftttA-:7£* U 
0 1 6ICL i N i 1/2M111/2O2 (c) ^i^L iMn 
O2 (d) <Dtknt)-7$:^To *^TOL iNii-xM 
nxOzO»«*-^iL i N i O2 — 0 



(8) <*H 2002-4281 3. 

¥iST&*o Sfc, L i MnOitJtttT^tWS^ 

Ut#oT, !E*OJ:5CLLNiO! 

<DTfc£« ddT, H17I:, L i N i 1/2M111/2O2 
10 Srfi^Tffi^fcHSr^T. CC0«£-14. 2£«£4. 3V 

<D&m&&m<xz>j:oizt<s:z>f)K »io%ss©tn 

[0 0 34] ft*S, *«WtwHT*W^«, L i N i 

$nzZL£\*&mz^m*imx&Z. ^JAtf, fb^SC : 
L i N i i-«MnxAz02T*£nS*ma**tf 6»n^>o 

[0 0 3 5] WT> ^JEWOiEaSrfflV^fcU^^A— ^ 

m.mzftmT zm&\zmm ^t&ui&<Dm&ttmzm ut 
fbftecsft^«^ewtt»»T-»ntfwciiiBf4«c 

<l*flr*yiM&fc£) iScfc^A^^ 
7>/77 7^, *-7;v7?y>6£o*-#> 

77«;>«, K**»*«t if CQW*tt«lt 
St, 7 St -y4r;k 7;V^n^A^^ 

£©»«tt9-f**-*. *{by*>tt£©»«ttft* 

¥ffiT, *fcJ4*5EW©j»**»tt*)<j:^(eHTfiE*H 
KS-UTJH^SEtaiT**. cnso^Tt), Ait 
50 MIB. 7-tfU>^y?. =y!r*»**«WCfiF*l/ 



15 

i^o tt*fl®WklStt. WcHI*aftfcn*i, 1-5 0 
I, #l£l-3 01I%W$l^o * 

[0 0 3 6] *«WH*Vt*jE«^a+Off*Hr^* 

«, *ux^i/>, ^uynei/x tfUT-h^?^* 

PXfl/> (PTFE) , #U7 7ftt*zUr> (PV 
DF) , rh77^tPX5 : ^>- / \W7MDX5 1 
U Th77^tPXfl/>-^^7J^ 
pyDh:L/>*l^ (FEP) < rh77MDXf 

(P FA) % y^^bf-U7 ; >-^it7^n7 p Dbf 
U>#m^#, 77ftfxUr>-^oohU7MD 
x^W.>#a-&fl>, x^l/>-rh77MPXfl/> 
(ETFEffll) , #U*PPh'J7MDX 
(PCTFE) . 77{bex«Jr>-^>^7^ 

tp^pt:i/>M^> ypt:i/>-fK77MP 

X^U>*m£ft:, X^l/>-^DPhU7M0Xf 
U>#m^# (ECTFE) , 7vik\f-V : r>-'\* 

#*W77ftfx'JT>-/^7MP/f;H:x^ 
X-f ^~ f h 7 7 D Xf 1/ y^l^^fi (h'^ If 

ffcbf^U (PVDF) *5iff#'Jfh77^tDX 

•^U> (PTFE) T£>£, 

[0037] iEfiicomm^t urn «^^nfcm^(c 

-5 0 0 xzmc^t)O^$f*U<ffll'iStlS. 
[0 0 3 8] (2) H&fSftM 



(9) H12 0 0 2-4 2 8 1 3 
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9A^4tl/TH Li-Al^ (*S#fT4, 0 

0 2,4 9 2^&£) , L i -A 1 -Mn^, L i 
-A 1 -Mg^l Li-Al-Sn«^ Li- 
Al-In^l Li-Al-Cd^ L i -A 

1 - T e L i - G a (#P108 6 0-25 
7 0 7 2 , L i - C d L i — I nSa 

L i-Pb^, Li-Bi*§4*±yLi- 

;o [0039] sfeisrafb^tbTHg^iiits 
uj^'jpxhu^, tr^*, t;pp-xs, 

P, N, S, S i C&JzZfBiCteZVg&mtk&to&'S 
[0 0 4 0] SSft'&fttLTtt, OTAtfXXfb'&ft** 

tt. W^««{b«. 6Ub^U:/^>^<£tf6£{b^>te 
U^^7x>^«fc^#Uyii^U>^:^OS5^{b'&®l 

ffli^6n*KSI»ftco¥^ftSttO. 1-6 0 Mm^» 
40 £UH 0 J;O0F*L<teO. 5-3 0 umT^^c it^ 
ffiWttl^ 1 0mVgT»*©*«ff*l/K 
a«*±«, 0S#*fc¥ffi<&MRS (dO 02) ^3. 3 
5-3. 4 0 ATctt^rpJOiBa^co^*^ (LC) ^ 

i o oA«±©j»»a*»*L(o. 

[0 0 4 1 ] *JfiW^*5lr»T«, lEffiffiftRHL i 

'>S (fti»fli0 0U»i:» 
0. 0 1-1 OSgg&gJg) COL i ^^^^-^TiJ 
50 <t> -&<DL ij)mMnUd£Kfel,lZQLT*fetii 



-9- 
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KiUMm+fcL i ^H-^ttorntfctK us 

[0 0 4 2] ft«^»*<Oie«»iLTtt, JRpJfflttW 

n. «itmw^fnT^oT^t^, win 

#J;tt4> *'Jxfi/>, ^uyoei/X sPUr-h^? 
Mnxf|/> (PTFE) , tfU^yflsKxU^ 
(PVDF) . X^l^>^^X>rfA, 9-b57)V* 
ax^l/>-AW7MPyDlfl/>M^ (FE 
P) , fh77WDX5 : l/>-/1-7MD7JW 
e-Jl,X-T;«f^# (PFA) , ^^{bt:-U^> 
-a+*7**d^d|;u>*I^ 77lkk:-'Jf 

>-/7DPhU7MDX5 1 l/>M^ X^U>~ 
fh77MPXfl/>M&# (ETFETO . * 
U^DDhU7MDXfl/> (PCTFE) , !7«,{fc 

e-Ur>-^>^7Ma^Dt:i/>^l^ 
tfU>-7^ h77Mox5 1 l/>M^ x^U>- 
^7DPhU7;i/tPXf l/>ftl^ (ECTFE) , 
7 V \ t tf X U X > - 'N * It 7 ;P * P y D t! U > - X h 7 

7 □ X^ U J: 7 y {fc t:- U ^ > - /I 
— y )V^U ^^UbfXJl'X — y~)V — ; 7 m h 7J^PXf 

tt, X^U>y^f/X>zfA, *'j77ikt:xUT>T 
• tt^T?6«t>«F*Hri<Dtt, Xfl/>^yx> 

[0 0 4 3] fkm<DMm&tLT\*. m&L2tifzmmz 
&^T<t¥&<tz®ct!t^mTfcm{*^&ntm\z® 

ffl^X^>UX«CDSffitC*— x^;k 
*fc*4BT4fl3L;fcfcCD, Al-Cd^M^b 

n^o «$fci4Si^&?Mfr£LA>. c:n&c&*m 
©«BtBi{bLTt>j:^. &fc. mmmwiz^ommw 
mmzwdh*tttfTbJ:\,\ mm** ±ttt&<Dm-&t 
mmz, w^itfs, v^;va, ->-k 



(10) *#M 2002-4281 3 
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i^:t^Tf§. ®«\ #uyaei/>, * ] jxfi/ 

0-3 0li%^LK 
[0 0 4 5] (3) ir/1U— ^ 

0. 1 — 1 Mm-C&£C7);6<M£l^o tAI/- 
■^RJEJC^^T^^n^^ -|R«l:li3 0-8 0 ^ 

[0 0 4 6] (4) #*m«?H 

liy^M-*^- htyPtf^>Kx^;P^t?^: 
14. ^J^.tf, x^U>^-#^-h (EC) , ypbfU 

>^-#^-h (po , y^u>^-#^-h (b 

C) ^h-l/^-W-h (vc) «cf(D»tt* 
#*-h (DMC) , f/X^ 
(DEC) , x?;w^^*— h 
(EMC) ^yy^P b'^-^^-h (DPC) U 
<f(D#aitt*-#*-h, (MF) , 

(ma) , ^p^>K^fjp (MP) ^^r/^p 

tf^>KX5 1 ;W (MA) tt£a)JIBJ»l)l*^*>KX^^ 

50 r-^5FP^^7h> (GBD teZOr-y? h> 
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MC, DEC, EMCte£<D#mVl*-#*-'h*^tS 
&X*5^£^tft><Dt>fi : £L^c, JM5&*;w#>&x 

[0 0 4 7] *^^om«^CD?g»^±fBxXx 
)l^:8 0%U±^tS^[Z. 1, 2-y^h^/X^> 

(DME) , 1, 2-yXh^> (DEE) 70 
toh^h + yX^> (EM E) /c££CD#3tttX-- 

1, 3->^*7^>, *;PAT^h\ 7th7^ b\ 

*v^>£§3l#, x;i/7t^>, *3\jmji^^>, 1, 

3-:x*^-2-^^7'J:/,/>, 3-*^;i—2 

> h^fc FD7 7>m xf^x-rik 1, 3- 
yP/^U-^hV, 7xy— ;k ^;*5^x;l/*^> K 

[0 04 8] £n<&<B*«K*#T*U^A*iLT 
ti. ^J^^L i C 1 C>4, L i BF4, L i PFe, LL 

i A 1 C 1 4, LiSbFe, L i S CN, LiCl, L 

iCFjSOs, L1CF3CO2. Li (C F3 S 
Oz) 2, L i As Fe, LiN (CF3SO2) LiB 
1 0 C I 1 0 i&mVB 57-74974 #^#8) , ffijRJglft 30 
R^M^gUf^A (#PjUH6 0 -4 1 7 7 3^ 
«) , LiCl, LiBr, Lil (ttRJBS 6 0-24 
7 2 6 5#tt«) , jDO#7>«JfW tt$fllBB6 1 
- 1 6 5 9 5 7^1) , 07iXM^K , Jf^A 

(^^036 1 - 2 1 4 3 7 6*l&«) , LiN (CF3 
SO2) (CzFsSOz) , LiN (CFs SO2) z, L 
i N (C2F5SO2) 2, L i N (CF3SO2) (C4F9 

S02) ftif^'Kssj^ct^-s. cnb 

T<bCt*tT**. &*>-Cfc, 4*KL i PFe£^£-£ 
[0 0 4 9] **M^*5liT#^»SHr^*««» 
U^A*tlTLiPF6S§0 

TL i P FeJ£Wc9L i B F4 <h L i N (C2F5SO2) 2 



4$BB 2002-42813 

S'n&^ai, 0. 2-2mol/UyNWW*Ui. 
4#tC. 0. 5—1. 5mo 1 /U y h;^T 0 

»SBWT, 2-*^;U;7^X ft7x> (#^B36 
1 - 1 6 1 6 7 3#4i«) , eu-Jl/ (#i¥3-5 9 
9 6 3^S) , 7XU> «*BHHB6 0 - 7 9 6-7 7# 

7,-7 K h'Jx^y-;i/7^x 5Rttx— 77k x 
^4fc (#i?9-2 04 9 3 2%^) tt£©*llRSn 

[0 0 5 0] «#*£*«8ttK:T*fc»l:\ $A 

tt, L icog{b#K /\Dy>ffc«K K*»*6^:^«t< 
fl^ntlr^. ft^Tb, L i 4 S i CU, L i 4 S i 04 
-Li I-LiOH, xLi 3 P04- (1-x) Li4 
SiCU, Li2SiS3, L i 3 P04-L i 2 S- S i S 

2, ab'JXfc^t'^T^^o ^mm^mmn 
th, tfux^u b\ T^uyoeu 

>*+*-f h\ #U*^7r*X *U7y'JyX # 
•Jxfl/>X^7^h\ ^'JfX^7;^-JK ^'J7 
^fx'JfX #U^1t7MDypb:i/>&(!:^ 

h\ tfU^oKI/^^K, #^777^/, # 
'J7yUv>, *UX5 1 1/>X;P7^ K, #Ut-^7 
no— ;k #U7yftK->JTX #U^*7MD 
p/neu>«c£-t> ens S£-#>, 

f-Uf>t^it7;vtP7 p pei/>^l^* 

U77<bb'-'Jf>(h#'Jxf U>t^ HOiS&« 
[0 0 5 1 ] «ao»«tOTH n<>^, 

nr±«rffl^6n«. -e-co^uy hcos^iicg^m* 
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XHP-y3>^W*LK 0. 1-100 

Tt>£^o ^pm\t, JEm&®n^fkmtm<D£?\zV 

m\zm?£>nz>tpr$mm$:mi>T^Tb cn^<D 

[0052] ^1/7 h-^>- b<Di&m£rztei&*jj&t 
#^>o mz, jka, swm, sg^n*^ m,^&& 

ff£LK 0-3 5 0X:<D&m&ft£ls<* 43= 

^1 0 0-2 5 0t:cD35K7Wtf£ IK 
i*t2 0 0 0 ppmTO»^l<> iES^^J, ^81 
^^i«MTI^nfn5 OOp pm^T^T^-t 

^CE^cffl^^^, 0. 2-3t/cm 2 W 

^u^c % \s>y-7i'7.&<D7uxmmt, 0.1- 

5 Om/#;W£l^o yi/XMH ^-2 0 OX: 
\t, 0. 9-1. l^fiF^L^c #IC. 0. 95-1. 

o^»^l^o iEan6*Ktfi««»o$w*Jttt, it 

[0 0 5 3] 



(12) ^2 0 0 2-4 2 8 1 3 

22 

€*ttffl 1 *«fctflfctt« l» 0181:, *SMfiWz*^ 
nfcgfiP 1 4 1 1 rtfcJR»*nT^<b. 

^tx, jE***6»aiE*u-Hi 5 ^5i#H4 ^nrtt 

P«l 2fc»tt;S*U ft««rt>Sttft«»J-F 1 6**51 

y^rjv. ^py. i7uix. ^'J^f/, St. 

f*y-7H7f>l/XaiS, A 1 -Mn-&&J££liai 

znt&momm isit*><D&m\,*zz. t^T^^. 
[0054] 1 4 ojbTffl^tt-tn-enisftu > 

yi 7^RttStlT^*. tl/T, fSffi^ftXl, ft 
&»P«(CRfrt*Ht^T**. 3r£#Offi> 

tf, ^mm&5±mi L hLx, ti-x. aw*^, p 

30 [0 0 5 5] igSt^IdilT, m*^EEC7)±# 

TttLiiCOi, LiHCOa, NazCOa, N a HC 
O3, C a C Oj * ck M g C Oj Aj;<!: ©RKffift 
tfsn*. ttv^ ->-h, »J-HK«> 

^sffiii, ^»<o*i* («, a«bL< teratomas 

SfS^S^*8 5li»l:#L, *«»JOK*t»*i 0 
ttfiSC<hi^lr^JcO# U 7 y ft f x U y">mm 5 Mft^^ 

[0 0 5 61 AMH ^^H«^^±«^fi:L., Ctl 
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a i/-^ ( i# g 1/ >uoa*?L 7 >f ^ at* * 

^;k&-#*-h©#«Jfcl : l<D&G»m\Z* L i P 
Fs*l. 5 WJ y h;i<B«ll/fcfe©Sftf l/t. 
f^BUfcn«ffl«»tt*ei 8mm, iS£6 5 0mmT 
tttt©fc*fcIE«iS4MlfcUTL i CO* 

[0 0 5 7] cnb(DiMl0 0mA(O$iaT, * 
"T4. 2V(Cft**T*«Lfc«» lOOmA^M 
T2. 0VC4««*tr6«»lt(T9fe. 



24 



70 



ILfetttlfc, MB3 0 0mAO3a**tT 
2. SV^TMlfco COt*S6nt»t*iS, 

fc. A-f hft«tt* 1 C t l/fc 

t*^5ieiB*tt«C0*«ttt: (0. 2C) £0. 5^rF^ 

m&mcom^m (20 T^n-fnott«$t^8)£ 

L, 0, 2 C/2CO«Stt*TaUfc'b<Z>T*«>. fl£ 

iatt«it*inc««T2 otTKii^t-i 0 
rTftmL£4f£cDfem«&tfc^ (- 1 013/2 0*0 

[0 0 5 8] 
[*2] 





mm 

(mAh) 


/Vf V— V 








LiNi i-.Mn.Oi 


15 8 0 


9 5 


7 0 


9 0 




L i CoO t 


15 0 0 


9 2 


5 0 


8 5 



[0 0 5 9] *2©tt*J:0. tt«L&r^T03Ba 

tTffi*iat»5L i C0O2 J:0t>ffin^cm^^S 
[0 0 6 0] «ll«2*J:tfit««|2> ±»OJ:a 

Lrcmmmizmmm&'fMk'rz z. ttmnuy yikt 

-*J7> (PVDF) £K7yiK7ut:\s> (HFP) 

<D#m&&%mft<D&mmzim?LT&mLrz. -t/N-u- 

^tCfedCOm^^^VHbpJflg/cCP VDF - HFP^ 

u ftmnmmizmw-mzf&j&Lm&mtLfz. zcot 
^imuLfz&mfom\zi£t}*m^%z.t^mfcmt±/^ 

U-.^PVDF • HFP#U'7-£ifrLTlg'&T<5CD 

xi o a mzmm<D 7 * )v a 0 t * & t> cot, 
[0061] z(D'&\z, mmm^fimL, 



-9 0tT, l-3l$PelT&£* Sfc, W3£mT~J1X5£ 
£.fr&^m&\Zl*. C^£X»l:»0ft<IS€:A 

*fi«^H«cD*a-cffffiL/::. sin c:n&om*£ 

SOmACO^m^ET. 4. 2 VtC^**T*«Ufe 
50 5 0mA^toftT2. 0 V Kite* STMSt^^ 

[0 0 6 2] 4. 2 VO^mEE;£®T^* 

tt«H5 0 OmAtLL ^«<Z)»7te«St«ia<2 0 rn 
A\zMLfztZ£Ltzo 2S«ttl 0 OmAWjesattS 
- T2. SV^T^mUACo C©t*»6nftMSi 

fc, iM*;w;:#3**«fbt>H*i;: 1 o o-y-tzMZ 

To 
[0 0 6 3] 
[*3] 
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(14) 4*^2002-42813 
25 26 





8& 

(mAh) 








LiNi i-,Mn.0 2 


8 5 0 


0. 0 4 


0.0 8 


Jt 1*0*2 


LiCoOz 


8 2 0 


0- 15 


0. 4 



[0 0 6 4] «3 ±0W6^^**Jfi«<DiE«S:fflV^ 
[0 0 6 5] <<§gJ6*J 3 : #£Oi£^>> L iNiOz^ 

Attn. crnic^D* »**j«fc*#fc»«*sc:u 
^utt^^ smti : i <&jt*TH«snsc: 

t3te£ 0 r 7 WtV>^>$l : 1TJS 

§n:iWJ7hT*§. *«W«!:LT, x = 0. 
3-0. 7*"C<7)BBTC10»«S««:«B"r*fc*^. 

[0 0 6 6] 
[*4] 



X 


( 2 C/0 . 2C, 20t) 


0 . 3 


7 1 


0 . 4 


9 2 


0 . 5 


9 5 


0 . 6 


9 1 


0 . 7 


6 5 



[0 0 6 7] «4J:0, xOt^o. 5^bfnstA 
ftttl 0«8K*W«T«:I , IF*T#-5IHKT*0, £ 

^>^^T5^il:J:^TMH5t) 1 0 OmVgg 
-h#T£„ LiNiOjOa^4VTLiMnOz0« 

1 : lTB£ fc SftTH<5G)T3. 5VT* 
-g-tiL i N i O2Ofttt«fit«t0$e«3 1 0 OmVSf 



[0 0 6 8] «^ifi^J 4 : #»<&£fttt» L i N i Oz 

^nsctwasns. cnt>, ^>#>£i : i 

6*0BSLfc. £©«»«HE-(&S*DSC (tkS£;£SE*& 

[0 0 6 9] 
[«5] 



20 



X 


DSC MfeCD 1 s t 




tr-^ia^ cc) 


0 . 3 


18 0 


0 . 4 


2 2 0 


0 . 5 


2 2 8 


0 . 6 


2 2 2 


0 . 7 


1 9 0 



[0070] $5*^, x = o. s <Dft&m*>&m&m 

l^tWS. ^n«, x = 0. 5C0i:€r^«fitU 

0. s^&ornn i ox*«fF«©H*T»o, en 

fe ^$£#JT x^ 1 u > X - sS * - h fc x ^ ; 1/ * u * 
-tf*-hCD#fgftl : L i PFi4 

1. 5^/«jy h;ws«PLfcfcos*fflUfc*«, cm 

40 [0 0 7 1 ] 

>*-&*{fc«S:iE«ffi*)ia:UT«raiC5pJfflT*, 

[SlOfWj:^^] 

[SI] *»WH*lriT*ltttfcJ:OiE*S*H««ifi 

COS EM (^SESCS^SIS^) ^«T££o 
50 [H 3] **W^*lr»Tff«UfciE«»4fc«tt^«)»fB 



(15) 
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[04] **W^*^T*itffi^J:OjEffi««K*«jft 

[05] ^MtCft^TfPKLfciESffiftJie^OSE 

[06] *»*T*|j«bjtt#H»6nfcU^9A** 

jrfl^ >#>&{b4&<DX**@^{ftT<fc£o 
[0 7] **WC*^TfPBUfcU^A-&«--y^r;P 

[08] *9tmiZi$\,*Tfcm,1tV9>V&tt—ytr)V 

[0 9] ftrt«6*rttt*fctt*tt:t6T«iBUfc»»CE> 
x&0?rfc:-^£^T0T&$o 

[010] K5S«d**J**fctt*«:ttT«JSLfc»» 
CD X MB«f * £ 0T $> Z> o 
[011] E«S*li«o*W«*fc:J:t>T3Bfls-r*3-f 

[012] jE*S'«KOX|i0«f©IS**iKrHT* 

[0 13] jE«»*KC0»T3£»O^b«r^rHT* 

[0 14] jE«S*R«)alWt*«fctfc(lfc*^Stmc$ 

n^»mai&Tco^it^{b£^*r0T^^o 



25 



70 



20 



[015] L i C0O2 (a) 3$ £ tfL i N i Oz (b) 

co»m^-y^^-r0T^^>o 

[016] L i N i 1 /2 Mm /z Oz (c) :fccJ;tfL iM 
nOz (d) ©ttf*"7£St0T*§o 

[017] LiNii/!Mni/i02©»SA-^Sr 
0T£3o 

[018] *j«l«l^liTfPBUR:n«a!«»(D«K 
fa&frS0T&£. 
[AWOKE] 



1 

2 
3 

4 . 
5 
6 
7 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 



tt urn 



[0 1] 



[04] 
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(16) 
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